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©  Original  document  transport  mechanism  for  an  electrophotographic  copier. 

©  Atransport  mechanism  for  original  documents  in  an  elec- 
trophotographic  copier  comprises  a  belt  system  (28)  for  feed- 
ing  documents  from  an  entry  tray  (24)  round  a  closed  path, 
including  imaging  station,  platen  (18)  and  gate  (34),  and 
above  the  imaging  station,  a  storage  station,  controlled  by  a 
gate  (36).  A  diverter  (38)  is  movable  to  direct  a  sheet  either 
round  the  path  or  into  an  exit  tray  (40),  and  a  diverter  (44) 
directs  a  sheet  round  the  path  or  back  to  the  entry  tray.  By 
suitably  controlling  the  gates  and  diverters  it  is  possible  to 
store  a  sheet  after  imaging  whilst  a  subsequent  sheet  is  fed  to 
the  imaging  station;  if  a  copy  jam  is  detected,  the  sheet  can  be 
again  fed  to  the  imaging  station  from  the  storage  station. 
Another  function  is  to  feed  back  duplex  originals  to  the  entry 
tray  in  reversed  orientation  with  respect  to  their  original  orien- 
tation. 
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The  p r e sen t   i nven t ion   r e l a t e s   to  appara tus   for  t r a n s p o r t i n g  

o r i g i n a l   documents  for  e l e c t r o p h o t o g r a p h i c   c o p i e r s .  

Developments  in  such  cop ie r s   have  been  d i r e c t e d   to  i n c r e a s i n g  

the  copying  r a t e s   and  v e r s a t i l i t y   of  these   machines.   There  a r e ,  

for  example,  machines  which  wi l l   produce,   if  r e q u i r e d ,   duplex  (two 

sided)  copies   of  simplex  (one  sided)  or  duplex  o r i g i n a l   documents .  

Mul t ip le   c o p i e s  o f   sets  of  o r i g i n a l   documents  can  be  c o l l a t e d  

a u t o m a t i c a l l y   into  m u l t i p l e   copy  se t s ,   when  r e q u i r e d .   This  i n c r e a s -  

ing  v e r s a t i l i t y ,   however,  can  r a i s e   problems  for  o p e r a t o r s ,   p a r t i c u l -  

a r ly   when  a  f a u l t   occurs  during  a  r e p r o d u c t i o n   run.  In  p a r t i c u l a r ,  

when  an  ope ra to r   c l e a r a b l e   f a u l t ,   such  as  a  copy  paper  jam,  o c c u r s ,  
the  o p e r a t o r   must  be  able  to  allow  the  machine  to  cont inue  to  make 

copies   s t a r t i n g   with  the  rep lacement   of  the  l ead ing   copy  in  t h e  

machine  which  was  not  produced  due  to  the  f a u l t .   Obviously,   a s  

the  machine  func t ions   become  more  complex  such  f au l t   recovery  and 

r e - s t a r t i n g   become  more  complex .  

In  order  to  s impl i fy   use  of  machines  by  o p e r a t o r s ,   semi-  

au tomat ic   and  automatic   o r i g i n a l   document  hand le r s   have  been  u s e d ,  

examples  of  such  devices   can  be  seen  in  U.S.  Pa tent   S p e c i f i c a t i o n  

Nos.  3 ,747,918  and  3 ,790,158.   In  a d d i t i o n ,   i t   has  been  p r o p o s e d ,  

as  can  be  seen  from  U.S.  Pa ten t   S p e c i f i c a t i o n   No.  3 ,588,472,   t o  

i n c o r p o r a t e   con t ro l   logic  and  sensors   in  a  machine  to  t rack   copy ing  

in  the  machine  so  t ha t ,   if  a  copy  paper  jam  occurs ,   the  number  o f  

s u c c e s s f u l l y   complete  copies  is  known. 



Systems  for  r e - c i r c u l a t i n g   o r i g i n a l   documents  back  to  an 

ent ry   t r ay   are  also  known.  In  U.S.  Pa tent   S p e c i f i c a t i o n   No. 

3 ,790 ,158 ,   for  example,  the re   is  shown  an  ar rangement   in  which  an 

o r i g i n a l   document  t ha t   has  been  copied  is  r e t u r n e d   to  a  document  

supply  t r ay   and  s tacked   on  a  movable  ba i l   which  s e p a r a t e s   t h e  

copied  o r i g i n a l s   from  those  yet  to  be  copied.   One  p a r t i c u l a r l y  

v e r s a t i l e   a r rangement   employing  s emi -au tomat i c   document  feed  i s  

shown  in  U.S.  Pa ten t   S p e c i f i c a t i o n   No.  4 ,090 ,787 .   This  d e s c r i b e s  

both  simplex  and  duplex  o p e r a t i o n s   as  well  as  the  per formance   o f  

o the r   c o n t r o l   f u n c t i o n s .   The  p r i o r   a r t ,   as  far  as  i t   is  known, 

however,  does  not  show  a  simple  system  of  document  feed  wh ich  

al lows  r e t e n t i o n   of  an  o r i g i n a l   document  a f t e r   copying  for  s i m p l e  

r e - f e e d i n g   e i t h e r   for  copy  paper  jam  r ecovery   or  o the r   o p e r a t i o n s  

such  as  duplex  o r i g i n a l   c o p y i n g .  

According  to  the  i n v e n t i o n ,   the re   is  p rov ided   an  o r i g i n a l  

document  t r a n s p o r t   mechanism  for  an  e l e c t r o p h o t o g r a p h i c   c o p i e r  

compris ing  means  for  t r a n s p o r t i n g   o r i g i n a l   documents  round  a  
c losed   path  through  an  imaging  s t a t i o n   which  i n c l u d e s   ga t ing   means 
movable  in to   the  path  to  l oca t e   a  document  in  p o s i t i o n   for  i m a g i n g ,  

an  en t ry   t r ay   a r ranged  to  r ece ive   documents  to  be  t r a n s p o r t e d   and 

to  d i r e c t   them  into  the  path,   a  f i r s t   d i v e r t e r   device  movable  

between  a  p o s i t i o n   a d j a c e n t   the  path  to  main ta in   documents  in  t h e  

path  and  a  p o s i t i o n   i n t e r c e p t i n g   the  path  to  d i v e r t   documents  

the re f rom  towards  an  ex i t   t r ay ,   c h a r a c t e r i s e d   in  t h a t   said  p a t h  

passes   through  a  s to rage   s t a t i o n   into  which  documents  in  the  p a t h  

pass  in  f a c e - i n v e r t e d   o r i e n t a t i o n   with  r e s p e c t   to  t h e i r   o r i e n t a t i o n  

at  the  imaging  s t a t i o n ,   said  s to rage   s t a t i o n   i n c l u d i n g   g a t i n g  

means  movable  into  the  path  to  l oca t e   a  document  t h e r e i n   at  a  
f ixed  s to rage   p o s i t i o n .  



In  order  tha t   the  i n v e n t i o n   can  be  f u l l y   unders tood ,   i t   w i l l  

now  be  desc r ibed ,   by  way  of  example,  with  r e f e r e n c e   to  t h e  a c c o m p a n y -  

ing  drawings,   in  w h i c h : -  

Fig.  1  is  a  s i m p l i f i e d   schematic   and  block  diagram  r e p r e s e n -  

t a t i o n   of  a  copying  system  i n c l u d i n g   a  document  handler   embodying 

the  i n v e n t i o n ;  

Fig.  2  is  a  flow  diagram  tha t   i l l u s t r a t e s   succes s ive   f u n c t i o n a l  

s t a t e s   t h a t   can  occur  under  d i f f e r e n t   c o n d i t i o n s   of  o p e r a t i o n ;  

Fig.  3  is  a  side  s e c t i o n a l   view  showing  in  g r e a t e r   d e t a i l   t h e  

document  handler   employed  in  the  system  of  Fig.  1;  and 

Fig.  4  is  a  side  s e c t i o n a l   view  showing  an  a l t e r n a t i v e   form 

of  document  handler   t ha t   may  be  employed  in  the  copying  system  o f  

Fig.  1 .  

Fig.  1  shows  an  e l e c t r o p h o t o g r a p h i c   copying  system  in  which  an 

o r i g i n a l   document  moving  in  one  path  may  be  used  to  genera te   a 

s e l e c t a b l e   number  (one  or  more)  of  copies  moving  in  a  s e p a r a t e  

path.   A  semiautomat ic   or  au tomat ic   document  feeding  system  may  be  

employed  for  the  o r i g i n a l s ,   in  t h a t   the  documents  to  be  copied  may 
involve   l imi t ed   (semiautomat ic)   or  no  (automatic)   ope ra to r   h a n d l i n g  

once  a  stack  of  masters   is  ready  for  input ,   however,  for  s i m p l i c i t y ,  

a  semiautomat ic   document  feed  (SADF)  has  been  shown.  A  d u p l e x i n g  

f e a t u r e   is  i n c o r p o r a t e d   in  the  t r a n s p o r t   mechanism  for  the  copy 

document,  in  order  t ha t   they  may  be  s to red   a f t e r   an  image  has  been  

copied  on  one  side  and  r e t u rned   to  r ece ive   an  image  on  the  o t h e r  

s i d e .  



In  the  copying  system  of  Fig.  1,  the  p r i n c i p a l   o p e r a t i v e  

un i t s   comprise  a  master   document  t r a n s p o r t   system  10,  an  imag ing  

system  12,  a  copy  document  t r a n s p o r t   system  14,  and  con t ro l   c i r c u i t s  

16.  The  imaging  system  12  may  i n c o r p o r a t e   any  of  a  v a r i e t y   o f  

c o n v e n t i o n a l   l i g h t   sources ,   scanners   and  o p t i c s   for  t r a n s f e r r i n g  

the  image  of  a  master   document  t ha t   is  p o s i t i o n e d   wi th in   t h e  

master   document  t r a n s p o r t   system  12  on  to  a  r e c e i v i n g   drum  20.  I n  

the  master   document  t r a n s p o r t   system  10,  o r i g i n a l   documents  a r e  

t r a n s f e r r e d   to  and  pas t   a  f ixed  p o s i t i o n   which  is  here in   t e r m e d  

the  imaging  s t a t i o n   and  def ined  by  a  p l a t e n   or  document  g lass   18.  

D e t a i l s   of  the  o p t i c a l   path  and  the  l i g h t   scanning  mechanism  have  

been  omi t ted   for  s i m p l i c i t y ,   as  have  the  s u c c e s s i v e   s t a t i o n s  

u t i l i z e d   in  the  e l e c t r o p h o t o g r p a h i c   r e p r o d u c t i o n   p r o c e s s ,   such  a s  

the  charg ing   s t a t i o n ,   deve loper ,   and  fuse r .   The  i n t e r f a c e   be tween  

the  drum  20  and  a  copy  document  moving  along  the  copy  document  

t r a n s p o r t   system  14  is  here in   broadly   r e f e r r e d   to  as  the  image 

t r a n s f e r   s t a t i o n .  

In  the  master   document  t r a n s p o r t   system  10  ( r e f e r r i n g   now  t o  

both  Figs.   1  and  3),  o r i g i n a l   documents  to  be  reproduced   a r e  

placed  by  the  o p e r a t o r   on  an  en t ry   t ray   24  and  held  by  an  e n t r y  

r o l l e r   26  a g a i n s t   an  en t ry   gate  27.  The  en t ry   gate  27  is  d i s p o s e d  

a d j a c e n t   a  t r a n s p o r t   mechanism  which  forms  a  loop  or  r e c i r c u l a t i n g  

path  t ha t   is  a d j a c e n t ,   in  pa r t ,   to  the  image  s t a t i o n .   A l t h o u g h  

r o l l e r s ,   guides  and  o ther   conven t iona l   mechanisms  may  be  used,  a s  

wi l l   be  unders tood   by  those  s k i l l e d   in  the  a r t ,   an  end less   t r a n s p o r t  

be l t   28  wrapped  about  a  pa i r   of  dr ive  r o l l e r s   29  p rov ides   a  s u i t a b l e  

example  of  a  r e a d i l y   mechanized  system.  The  t r a n s p o r t   mechanism 



def ines   both  a  f i r s t   (lower  in  Fig.  1)  run  which  is  a d j a c e n t   t h e  

imaging  s t a t i o n   at  the  document  g lass   18  and  a  second  (upper  i n  

Fig.  1)  run,  immedia te ly   above,  which  moves  the  document  in  t h e  

oppos i t e   d i r e c t i o n   and  also  de f ines   a  s torage   s t a t i o n .   These  r u n s  

are  r e f e r r e d   to  as  "lower"  and  "upper"  h e r e a f t e r   for  ease  o f  

v i s u a l i z a t i o n ,   and  because  of  the  a t t i t u d e   and  l o c a t i o n   of  the  low 

p r o f i l e   semiau tomat ic   feeder   mechanism  of  Fig.  1.  In  o ther   sys t ems  

the  p h y s i c a l   d i s p o s i t i o n   may  be  e n t i r e l y   d i f f e r e n t ,   as  d i c t a t e d   by 

the  o v e r a l l   c o n f i g u r a t i o n .   A  p r e - e n t r y   sensor  30  p o s i t i o n e d  

a d j a c e n t   the  en t ry   r o l l e r   26  d e t e c t s  t h e   presence  of  a  document 

and  p rov ides   an  a c t u a t i n g   s igna l   u t i l i z e d   in  the  con t ro l   c i r c u i t s  

16  to  a c tua t e   the  en t ry   gate-27  at  the  proper   t ime,  in  a  f a s h i o n  

widely  used  in  e x i s t i n g   s y s t e m s .  

At  the  downstream  edge  of  the  imaging  s t a t i o n   along  the  l ower  

run  is  mounted  an  ex i t   gate  34,  for  p o s i t i o n i n g   of  the  o r i g i n a l  

document  at  the  imaging  s t a t i o n ,   while  along  the  u p p e r  r u n ,   at  t h e  

downstream  end  of  the  s to rage   s t a t i o n ,   is  s i m i l a r l y   mounted  a 

s to rage   gate  36.  A  jam  d e t e c t i o n   switch  37  (Fig.  3  only)  i s  

mounted  along  the  upper  run  to  de t ec t   the  presence  of  a  document 

at  the  s to rage   s t a t i o n .   Each  ga te   34,  36  is  opened  when  i t   i s  

des i r ed   to  move  the  document  with  the  t r a n s p o r t   system.  An  e x i t  

d i v e r t e r   38  p o s i t i o n e d   between  the  lower  and  upper  runs  can  be 

moved  s e l e c t i v e l y   into  p o s i t i o n   to  i n t e r c e p t   a  document  e x i t i n g  

from  the  lower  run.  The  document  would  o therwise   be  depos i t ed   on 

an  exi t   t r ay   40  downstream  from  the  lower  run,  but  is  i n s t e a d  

i n v e r t e d   and  turned  upwardly  through  an  approximate ly   180°  a r c  

onto  the  upper  run,  where  guide  r o l l e r s   42  aid  in  the  paper  d r i v e  

toward  the  s torage   gate  36.  S i m i l a r l y ,   ad jacen t   the  downstream 

end  of  the  upper  run  at  the  a s s o c i a t e d   drive  r o l l e r   29,  an  e n t r y  



d i v e r t e r   44  is  p o s i t i o n e d   s e l e c t i v e l y   to  i n t e r c e p t   the  document  

from  the  upper  run  and  r e t u r n   i t ,   again  r eve r sed   in  d i r e c t i o n   and  

i n v e r t e d   in  p o s i t i o n ,   to  the  lower  run.  If  the  en t ry   d i v e r t e r   44 

is  not  opera ted   so  as  to  be  in  p o s i t i o n   to  i n t e r c e p t   the  document ,  

the  master  fol lows  a  s u b s t a n t i a l l y   s t r a i g h t   l ine   path  from  t h e  

upper  run  back  to  the  en t ry   t ray   24,  in  which  p o s i t i o n   i t   i s  

i n v e r t e d   from  i t s   o r i g i n a l   p o s i t i o n ,   and  with  i t s   former  t r a i l i n g  

edge  now  being  the  l ead ing   edge,  so  t h a t   i t   is  now  in  a  j u x t a p o s i t i c i  

which  permi ts   r e e n t r y   for  making  a  duplex  copy.  However,  i t   may 

be  p r e f e r r e d   to  u t i l i z e   a  s epa ra t e   t r ay   for  c o l l e c t i n g   d u p l e x  

o r i g i n a l   documents,  as  is  desc r ibed   h e r e i n a f t e r   in  c o n j u n c t i o n  

with  Fig.  4 .  

In  the  copy  document  t r a n s p o r t   system  14,  r e f e r r i n g   a g a i n  

only  to  Fig.  1,  apar t   from a  t r a n s p o r t   b e l t   50  and  dr ive  r o l l e r s  

52  downstream  of  the  image  t r a n s f e r   s t a t i o n ,   most  of  the  d e t a i l s  

of  the  flow  path  for  the  copy  documents,  such  as  ga tes ,   d i v e r t e r s ,  

guides  and  drive  r o l l e r s   have  been  omi t ted   for  s i m p l i c i t y .   A 

number  of  document  sensor   swi tches ,   however,  are  i n c o r p o r a t e d   i n  

var ious   po in t s   along  the  paper  path ,   which  commences  at  a  p a p e r  
bin  54  and  may  be  d i r e c t e d   to  a  duplex  s to rage   bin  56,  but  in  any  
event   t e r m i n a t e s   at  an  ex i t   pocket   58  (a l though  a  c o l l a t o r   s y s t e m  

may  be  employed  if   d e s i r e d ) .  

The  paper  sensor  swi tches   may  comprise  p h o t o e l e c t r i c ,   p n e u m a t i c  

or  e l e c t r o m e c h a n i c a l   devices   for  sens ing  the  passage  of  a  c o p y  

document.  These  sensors   (des igna ted   SW)  are  p o s i t i o n e d   along  a l l  

of  the  p o s s i b l e   flow  pa ths   for  the  copy  documents,   so  t h a t   a  p a p e r  

jam  at  any  l o c a t i o n   may  be  a s c e r t a i n e d .   Within  a  p r e d e t e r m i n e d  

time  i n t e r v a l   fo l lowing   the  a c t u a t i o n   of  some  p r i o r   mechanism,  a  



sensor  should  de t ec t   the  passage  of  a  document  pas t   i t s   l o c a t i o n ,  

and  the  f a i l u r e   to  do  so  gives  r i se   to  the  i n d i c a t i o n   of  a  p a p e r  

jam.  Therefore   a  paper  feed  swi tch .60   is  p o s i t i o n e d   downstream  o f  

the  paper  bin  54  and  along  the  path  toward  the  image  t r a n s f e r  

s t a t i o n .   A  p r e t r a n s f e r   switch  62  is  p o s i t i o n e d   on  the  main  p a t h  

between  l i ne s   54  and  56  and  the  drum,  a  drum  image  count  switch  63 

is  p o s i t i o n e d   at  the  image  t r a n s f e r   s t a t i o n   and  a  p o s t - t r a n s f e r  

switch  64  is  p o s i t i o n e d   downstream  of  the  image  t r a n s f e r   s t a t i o n .  

The  copy  document  may  t h e r e a f t e r   be  d i v e r t e d   into  e i t h e r   of  two 

pa th s ,   one  l ead ing   to  the  ex i t   pocket   58  and  the  o ther   l ead ing   t o  

the  duplex  s torage   bin  5 6 .  I n   the  former  path,   the re   are  d i s p o s e d  

both  an  ex i t   d i v e r t e r   switch  66  at  a  midstream  l o c a t i o n ,   and  an 

ex i t   pocket   switch  68  in  the  ex i t   pocket  58  region  i t s e l f ,   t h e  

l a t t e r   switch  de te rmin ing   f i n a l   and  s a t i s f a c t o r y   d e l i v e r y   of  t h e  

copy  document.  In  the  a l t e r n a t e   path  l ead ing   to  the  duplex  s t o r a g e  

bin  56  is  d isposed  a  duplex  ent ry   switch  70,  for  d e t e c t i n g   movement 

of  copy  documents  into  the  duplex  s torage   bin  56.  Documents  f e d  

out  of  the  duplex  s to rage   bin  56  are  d i v e r t e d   back  toward  t h e  

image  t r a n s f e r   s t a t i o n ,   and  are  de t ec t ed   before   j o in ing   with  t h e  

path  from  the  paper  bin  54  by  a  duplex  ex i t   switch  72.  C o n s e q u e n t l y ,  

even  though  a  copy  document  may  t r a v e r s e   the  e n t i r e   route  from 

paper  bin  54  pas t   the  image  t r a n s f e r   s t a t i o n ,   into  and  out  of  t h e  

duplex  s to rage   bin  56,  again  pas t   the  image  t r a n s f e r   s t a t i o n   and 

then  out  to  the  ex i t   pocket   56,  i t s   presence   or  absence  at  e ach  

c r i t i c a l   j unc tu re   in  the  path  wi l l   be  de t ec t ed   by  an  a p p r o p r i a t e  

switch  so  tha t   a  paper  jam  can  be  d e t e c t e d  -   the  probable   l o c a t i o n  

can  also  be  i n d i c a t e d   to  the  ope ra to r   if  d e s i r e d .  

In  the  con t ro l   c i r c u i t s   16,  jam  d e t e c t i o n   c i r c u i t s   80  e ach  

rece ive   s i gna l s   from  the  va r ious   switches  60-72  r e s p e c t i v e l y ,   and 

may  also  rece ive   s i gna l s   from  the  va r ious   gates ,   d i v e r t e r s   and 



a c t u a t o r s   tha t   are  used  in  the  copy  document  flow  path  and  have 

not  been  shown  in  d e t a i l .   In  each  i n s t a n c e ,   the  jam  d e t e c t i o n  

c i r c u i t s   80  opera te   in  well  unders tood   f a sh ion ,   to  d e t e r m i n e  

whether  the  copy  document  has  reached  the  next  a p p r o p r i a t e   p o s i t i o n  

a f t e r   some  p r i o r   ac t ion   has  been  performed  or  set  of  l o g i c a l  

c o n d i t i o n s   has  been  met.  For  example,  the  paper  feed  switch  60 

should  d e t e c t   the  passage  of  a  copy  document  wi th in   a  p r e d e t e r m i n e d  

time  i n t e r v a l   a f t e r   a c t u a t i o n   of  the  feed  mechanism  a s s o c i a t e d  

with  the  paper  bin  54.  The  p r e t r a n s f e r   switch  62  should  d e t e c t   t h e  

passage  of  a  copy  document  w i th in   a  p r ede t e rmined   time  i n t e r v a l  

a f t e r   a c t u a t i o n   of  e i t h e r   the  paper  feed  switch  60  or  the  d u p l e x  

e x i t   switch  72.  On  the  o ther   hand,  because  a  c o n t r o l   gate  ( n o t  

shown)  may  be  p o s i t i o n e d   before   the  image  t r a n s f e r   s t a t i o n ,   t h e  

p o s t - t r a n s f e r   switch  64  is  c o n d i t i o n e d   to  p rov ide   an  i n d i c a t i o n   o f  

document  passage  wi th in   a  p r ede t e rmined   time  a f t e r   opening  of  t h e  

gate ,   r a t h e r   than  the  p r e t r a n s f e r   switch  62.  These  f u n c t i o n s   a r e  

provided   in  well  unders tood   f a sh ion   by  time  delay  r e l a y s ,   o n e - s h o t  

m u l t i v i b r a t o r s   or  clock  ope ra ted   t iming  c i r c u i t s ,   and  have  t h e r e f o r e  

not  been  dep ic ted   in  d e t a i l .   S i m i l a r l y ,   the  jam  d e t e c t i o n   c i r c u i t s  

80,  upon  d e t e c t i n g   the  occur rence   of  a  paper  jam,  shut  off   d r i v e  

c o n t r o l   c i r c u i t s   82  and  paper  jam  i n d i c a t o r   c i r c u i t s   84.  When  t h e  

jam  has  been  c l e a r ed ,   the  o p e r a t o r   a c t u a t e s   s t a r t   c i r c u i t s   86  t o  

recommence  o p e r a t i o n s .  

The  number  of  copies   to  be  made  are  set  by  the  o p e r a t o r   at  a  

copy  s e l e c t o r   switch  88,  and  t h i s   data  is  t r a n s f e r r e d   into  a  copy 
downcounter  90,  which  r e c e i v e s   count  s i g n a l s   from  the  ex i t   p o c k e t  

switch  68,  and  de te rmines   whether  and  when  the  d e s i r e d   number  o f  

c o r r e c t   copies  have  been  made.  The  downcounter  90  c i r c u i t s   a l s o  

r e c e i v e   s i g n a l s   from  the  paper  feed  switch  60  to  c o n t r o l   f e e d i n g  

of  the  proper   number  of  documents  from  the  paper  bin  54.  



The  o p e r a t o r   can  also  s e l e c t   the  mode  of  o p e r a t i o n   for  mode 

c o n t r o l   c i r c u i t s   92,  which  s u b s e q u e n t l y   provide  a c t u a t i o n   s i g n a l s  

to  the  gate  c o n t r o l s   94  and  d i v e r t e r   c o n t r o l s   96,  in  s e q u e n c e s  

depending  upon  the  mode  s e l e c t e d   (e.g.  simplex  only,  s i m p l e x /  

duplex  or  d u p l e x / d u p l e x ) .   The  gate  c o n t r o l s   94  and  d i v e r t e r  

c o n t r o l s   96  are  c o n v e n t i o n a l   and  d e t a i l e d   d e s c r i p t i o n s   t h e r e o f   a r e  

omi t ted   for  s i m p l i c i t y .   The  dr ive   con t ro l   c i r c u i t s   82  also  a r e  

s t r a i g h t f o r w a r d ,   but  have  a d d i t i o n a l   inputs   from  s t a r t   c i r c u i t s  

86,  the  jam  d e t e c t i o n   c i r c u i t   80  and  any  paper  p o s i t i o n   s e n s o r s ,  

such  as  the  sensor  30.  C l e a r l y ,   a l l   such  func t ions   could  be  

c o n t r o l l e d   by  a  m i c r o p r o c e s s o r   programmed  to  provide  the  s e q u e n c i n g  

of  master   documents  through  the  t r a n s p o r t   system  10  in  a c c o r d a n c e  

with  the  mode  de s i r ed .   However,  the  func t ions   performed  are  n o t  

complex,  and  s epa ra t e   c i r c u i t s   may  advan tageous ly   be  used,  a s  

shown. 

It  wi l l   be  ev iden t   to  those  s k i l l e d   in  the  a r t ,   r e f e r r i n g   t o  

Fig.  1  and  Fig.  3,  t ha t   t h i s   document  handler   c o n f i g u r a t i o n   p e r m i t s  

a  wide  v a r i e t y   of  mode  op t ions   and  master  document  h a n d l i n g  

p o s s i b i l i t i e s .   As  a  f i r s t   example,  cons ider   the  mode  in  which  

simplex  o r i g i n a l   documents  are  to  be  copied  to  provide   a  s e l e c t e d  

m u l t i p l e   number  of  duplex  copy  documents.  With  a  s emiau tomic  

document  feed  system,  as  shown  he re in ,   an  ope ra to r   has  a  s tack  o f  

documents  at  the  ent ry   t r ay   26  tha t   are  to  be  copied  in  p a i r s ,  

using  both  s ides  of  the  copy  document.  When  fed  in,  the  f i r s t  

master   moves  pas t   the  ent ry   gate  27  and  under  the  t r a n s p o r t   b e l t  

28  to  be  p o s i t i o n e d   a g a i n s t   the  ex i t   gate  34  and  thus  held  at  t h e  

imaging  s t a t i o n .   The  imaging  system  12  thus  t r a n s f e r s   the  image 

of  the  o r i g i n a l   to  the  drum  20,  as  copy  documents  are  fed  s u c c e s -  

s i ve ly   from  the  paper  bin  54  to  the  image  t r a n s f e r   s t a t i o n   a d j a c e n t  



the  drum  20.  As  a  s e r i e s   of  i l l u m i n a t e d   images  are  p r o j e c t e d   and 

copy  documents  are  fed  pas t   the  image  t r a n s f e r   s t a t i o n ,   the  images  

are  e l e c t r o p h o t o g r a p h i c a l l y   reproduced  and  f ixed ,   then  d i r e c t e d  

in to   the  duplex  s torage   bin  56.  As  soon  as  the  l a s t   image  from 

the  f i r s t   o r i g i n a l   document  has  been  produced,   t h i s   document  i s  

moved  by  the  t r a n s p o r t   b e l t   29  from  the  lower  run  ad j acen t   t h e  

document  g lass   and  r eve r sed   by  the  ex i t   d i v e r t e r   38  to  the  u p p e r  

run,  where  i t   is  held  at  the  s to rage   gate  36.  C o n c u r r e n t l y ,   a  

second  o r i g i n a l   document  is  d e l i v e r e d   into  p o s i t i o n   at  the  imag ing  

s t a t i o n .   This  ac t ion   may  be  under taken  as  soon  as  the  l a s t   image 

i l l u m i n a t i o n   has  been  e f f e c t e d ,   when  the  l a s t   copy  is  in  t h e  

p r o c e s s   of  being  made.  The  step  of  moving  a  new  document  onto  t h e  

g l a s s   can  thus  be  c a r r i e d   out  c o n c u r r e n t l y   with  o the r   s teps  and 

thus  no  added  delay  is  i n t r o d u c e d .  

At  the  duplex  s to rage   bin  56,  which  is  used  when  d u p l e x  

copies   are  being  made,  the  copy  documents  with  r e p r o d u c t i o n s   on 

one  side  ( r e f e r r e d   to  he re in   as  the  obverse)  are  t e m p o r a r i l y  

s t o r e d   with  the  reproduced  image  up  (in  t h i s   example) .   These 

documents  are  then  fed  out  from  the  duplex  s t o r age   bin  56  back  

in to   the  flow  path  to  the  image  t r a n s f e r   s t a t i o n   for  r e c e i v i n g   t h e  

second  image  on  the  r eve r se   side.   Because  of  the  r e v e r s a l   o f  

d i r e c t i o n   in  moving  from  the  duplex  s to rage   bin  56,  the  l e a d i n g  

edge  becomes  the  t r a i l i n g   edge,  and  because  of  the  path  f o l l o w e d  

th rough   the  copy  document  t r a n s p o r t   mechanism  14  the  under  side  o f  

the  copy  document  now  r e c e i v e s   the  image  of  the  second  m a s t e r .  

Af te r   pass ing   the  image  t r a n s f e r   s t a t i o n   these   copies   are  now 

d i v e r t e d   to  the  ex i t   pocket   58.  When  the  d e s i r e d   number  of  drum 

images  has  been  counted  at  the  drum  image  count  switch  63,  t h e  

o r i g i n a l   document  is  no  longer  needed  at  the  imaging  s t a t i o n   f o r  



r e p r o d u c t i o n   purposes   if  no  paper  jam  occurs .   The  document  f o r  

the  second  page  can  be  held  at  the  image  s t a t i o n   u n t i l   a l l   c o p i e s  

have  been  r e ce ived   at  the  exi t   pocket  58,  as  d e t e c t e d   by  c o m p l e t i o n  

of  the  d e s i r e d   count  by  the  copy  downcounter  90  of  copy  documents  

moving  to  the  ex i t   pocket  switch  68.  In  order   to  c o l l e c t   t h e  

shee t s   in  the  ex i t   t r ay   40  in  the  same  order  as  o r i g i n a l l y   s u p p l i e d ,  

as  well  as  to  save  time  the  t r a n s p o r t   be l t   28  or  o ther   document  

t r a n s p o r t   device  is  opera ted   with  both  o r i g i n a l   documents  f i r s t  

being  r e c i r c u l a t e d   to  the  next  succeeding  r un  -   i . e .   with  the  e x i t  

d i v e r t e r   38  and  the  entry  d i v e r t e r   44  causing  t u rna round   of  t h e  

documents  at  each  end  of  the  t r a n s p o r t   b e l t .   Then,  with  the  f i r s t  

o r i g i n a l   r e t u r n e d   to  the  imaging  s t a t i o n   and  the  second  o r i g i n a l  

being  at  the  s to rage   s t a t i o n ,   the  t r a n s p o r t   be l t   28  can  be  s t o p p p e d  

u n t i l   a  s igna l   is  r ece ived   from  the  copy  down-counter   90.  If  t h e  

s igna l   is  r e ce ived   e a r l i e r   the  t r a n s p o r t   mechanism  is  kept  o p e r a t i n g ,  

but  with  the  ex i t   d i v e r t e r   38  switched  to  e j ec t   the  f i r s t   o r i g i n a l  

and  then  the  second  o r i g i n a l   onto  the  ex i t   t r ay   40.  This  a c t i o n  

r e q u i r e s   approx ima te ly   500  m i l l i s e c o n d s ,   but  can  be  shor tened   t o  

less   than  ha l f   tha t   time  if  an  i n v e r t e d   pa i r   sequence  (e.g.  2,  1,  

4,  3,  e t c . )   is  p e r m i s s i b l e   at  the  ex i t   t r ay .   In  the  event  tha t   a 

jam  occurs   in  t h i s   s implex /dup lex   mode  of  o p e r a t i o n ,   both  o r i g i n a l s  

remain  a v a i l a b l e   for  making  the  c o r r e c t   number  of  proper   c o p i e s  

wi thout   f u r t h e r   ac t ion   by  the  ope ra to r   except  for  the  n e c e s s a r y  
e x t r a c t i o n   of  the  jammed  paper.   The  va r ious   c o n d i t i o n s   tha t   can  

a r i s e   are  t r e a t e d   in  d e t a i l   below.  

Fig.  2  is  a  flow  diagram  in  which  the  r e c t a n g l e s   r e p r e s e n t  

p o s s i b l e   succes s ive   f u n c t i o n a l   s teps  or  movements  of  the  o r i g i n a l  

document,  while  the  diamonds  (in  dot ted   l ines )   r e p r e s e n t   e v e n t s  

tha t   must  t r a n s p i r e   in  the  copying  system  for  success ive   movements 



of  the  o r i g i n a l   to  take  p lace .   Examinat ion  of  t h i s   flow  c h a r t  

r e l a t i v e   to  the  system  o r g a n i z a t i o n   of  Fig.  1  enables   u n d e r s t a n d i n g  

of  the  sequences  under taken   under  va r ious   modes  of  o p e r a t i o n ,   a s  

well   as  a c t i o n s   taken  during  m a l f u n c t i o n s   in  those  modes.  The 

fo l l owing   modes  and  c o n d i t i o n s   encompass  the  p r i n c i p a l   v a r i a t i o n s  

of  i n t e r e s t .   Reference  should  c o n c u r r e n t l y   be  made  to  the  s y s t e m  

ar rangement   of  Fig.  1  from  which  the  p h y s i c a l   flow  of  documents  

can  be  v i s u a l i z e d .  

SADF  Jam -  The  semiautomat ic   document  feed  system,  c o m p r i s i n g  

the  master   document  t r a n s p o r t   system  10  and  a s s o c i a t e d   c i r c u i t s ,  

may  de t ec t   tha t   the  o r i g i n a l   document  has  not  been  s u c c e s s f u l l y  

a l i g n e d   or  fed  onto  the  document  g lass   18.  The  p r e - e n t r y   s e n s o r  

30  u s u a l l y   i d e n t i f i e s   such  a  c o n d i t i o n .   Inasmuch  as  proper   p o s i t i o n -  

ing  of  the  o r i g i n a l   is  a  p r e c o n d i t i o n   to  subsequent   copying  o p e r -  

a t i o n s ,   the  fo l lowing   sequence  occurs   when  each  new  o r i g i n a l   is  t o  

be  imaged  ( r e f e r r i n g   p a r t i c u l a r l y   to  the  f u n c t i o n a l   s t e p s  

[ r e c t a n g l e s ]   of  Fig.  2 ) :  

A.  Copy  Count  S e l e c t o r  -   the  o p e r a t o r  

s e l e c t s ,   at  the  switch  88,  the  number  of  copies  t o  

be  made. 

B.  Down  Coun te r  -   the  downcounter  90  is  s e t  

a u t o m a t i c a l l y   accord ing   to  the  copy  count  s e l e c t e d .  

C.  Al ignment  -   the  o p e r a t o r   p l aces   the  o r i g i n a l  

under  sensor  30  which  commands  r o l l e r   26  to  a l i g n  

the  o r i g i n a l   a g a i n s t   gate  27. 



D.  Fed  Onto  G l a s s  -   the  t r a n s p o r t   system  10 

moves  the  o r i g i n a l   onto  the  document  g l a s s .  

At  t h i s   po in t ,   a  SADF  jam  may  occur,   in  tha t   the  document  may 

not  be  p rope r ly   p o s i t i o n e d .   In  t h i s   even  a  c o r r e c t i v e   sequence  i s  

under taken   as  f o l l o w s :  

E.  SADF  Jam -  the  o p e r a t o r   c l e a r s   the  jam  by 

removing  the  document  from  the  g lass   18  and  r e f e e d i n g  

the  document,  or  p o s i t i o n i n g   the  document  manually.   Thus 

the  sequence  r e t u r n s   to  the  Alginment  s tep,   with  t h e  

c o n d i t i o n   (dot ted  l ine   diamond)  being  s a t i s f i e d   a s  

to  "Exit   Pocket  Down  Count  Not  Complete"  because  no 

copy  documents  have  reached  the  ex i t   pocket  s e n s o r  

switch  68  which  c o n t r o l s   the  f i na l   downcoun t ing .  

Once  the  document  is  in  proper   p o s i t i o n ,   image  t r a n s f e r   is  t o  

then  be  e f f e c t e d :  

F.  Document  Imaged -   the  document  i s  

held  at  the  image  t r a n s f e r   s t a t i o n   u n t i l   the  "Drum 

Down  Count  Complete"  c o n d i t i o n   is  s a t i s f i e d ,   which 

means  t ha t   the  drum  image  count  switch  63  ha s  

a c t i v a t e d   the  copy  downcounter  90  to  i n d i c a t e   t h a t  

the  l a s t   copy  needed  has  l e f t   the  image  t r a n s f e r  

p o s i t i o n   at  the  drum  20. 

G.  Document  E x i t e d  -   when  "Drum  Down  Count 

Complete"  e x i s t s ,   the  document  is  fed  out  from  the  docu-  

ment  g lass   18.  It  can  be  r e c i r c u l a t e d   or  placed  i n  

an  ex i t   t r ay ,   as  de sc r i bed   h e r e a f t e r .  



Simplex  O r i g i n a l / S i m p l e x   Copy  Mode -  After   d o c u -  

ment  imaging  and  e x i t i n g   as  d e s c r i b e d   above,  if   no  jams  occur  and 

only  a  simplex  copy  is  to  be  made  from  a  simplex  o r i g i n a l ,   t h e  

o r i g i n a l   is  t h e n :  

H.  Exi ted  to  Exi t   T r a y  -   the  document  is  n o t  

d i v e r t e d   upwardly  to  the  s to rage   s t a t i o n   but  t h e  

d i v e r t e r   38  pe rmi t s   the  document  to  pass  to  t h e  

ex i t   t r ay   40.  

Simplex  O r i g i n a l / D u p l e x   Copy  Mode -  (No  j ams  -   a l t e r n a t e   e x i t  

t ray)   A  s t r a i g h t f o r w a r d   sequence  is  fo l lowed  i f   no  jams  occur  i n  

the  copy  document  path  for  making  copies   on  both  s ides   of  a  copy  

document  from  two  d i f f e r e n t   o r i g i n a l s .   This  mode  is  based  upon 

the  use  of  an  a l t e r n a t e   ex i t   t r a y   100  on  the  same  side  of  t h e  

document  t r a n s p o r t   system  10  as  the  en t ry   t r ay   24,  as  shown  i n  

Fig.  4.  This  a r rangement   has  two  pr imary  advan tages ,   in  t ha t   (1) 

simplex  o r i g i n a l s   need  not  be  r e c i r c u l a t e d   onto  the  document  g l a s s  

18  when  no  copy  jam  occurs ,   and  (2)  duplex  o r i g i n a l s   can  be  d e l i v e r e d  

in  the  same  sequence  as  e n t e r e d   wi thout   an  added  passage  t h r o u g h  

the  r e c i r c u l a t i o n   loop.  With  the  a l t e r n a t e   ex i t   t r ay   100  b e i n g  

used,   the  copy  document  path  is  set  (Fig.  1)  so  t h a t   a f t e r   an 

image  is  f ixed  on  one  side  of  each  copy  document  i t   is  sent  to  t h e  

duplex  s torage   bin  56,  and  again  r e t u r n e d ,   i n v e r t e d ,   to  the  drum 

20  p o s i t i o n   for  r e c e i v i n g   the  image  of  the  next  o r i g i n a l   on  t h e  

r e v e r s e   s ide .   The  sequence  is  as  fo l lows ,   for  the  document,  a f t e r  

i t   has  been  fed  and  imaged  via  the  C,  D,  F,  and  G  s teps   (Fig.  2 ) :  

I.  Exi ted  to  Storage  A r e a  -   the  f i r s t   o r i g i n a l  

is  s h i f t e d   from  the  image  t r a n s f e r   s t a t i o n   to  t h e  

s torage   s t a t i o n   on  the  upper  run  of  the  t r a n s p o r t  

be l t   28.  



J.  Stored  upon  Drum  Down  Count  Complete  on 

Document  Being  Imaged -  as  the  f i r s t   o r i g i n a l   is  h e l d  

in  s to rage   the  second  is  placed  in  image  t r a n s f e r  

p o s i t i o n   for  the  p r e p a r a t i o n   of  the  needed  d u p l e x  

c o p i e s .  

K.  Exi ted   from  S t o r a g e  -   the  s to rage   gate  36 

is  opened  to  permit   the  documents  to  t r a n s f e r  

o u t .  

L.  Exi ted   Pocket  Down  Count  Complete  on 

Document  Being  Imaged -   when  the  ex i t   pocket   s w i t c h  

68  has  i n d i c a t e d   d e l i v e r y   of  the  needed  copies   t o  

the  downcounter  90,  the  o r i g i n a l s   are  no  longer   needed  

and  can  be  t r a n s p o r t e d   o u t .  

M.  To  A l t e r n a t e   Exit  Tray  -   the  d i v e r t e r   44  i s  

p o s i t i o n e d ,   and  the  be l t   28  is  d r iven ,   so  t ha t   t h e  

o r i g i n a l s   are  d e l i v e r e d   to  the  a l t e r n a t e   ex i t   t r ay   100.  

Simplex  O r i g i n a l s / D u p l e x   Copy  (No  Jams -   Standard  Exit   T r a y )  -  

With  the  s t anda rd   ex i t   t r ay   40  (Figs.  1  and  3)  in  use,  the  r e c i r c u l -  

a t ion   loop  can  be  used  in  one  of  two  ways,  a l though  the  o r i g i n a l  

p roceeds   from  the  document  g lass   18  to  the  s to rage   s t a t i o n   and 

then  can  be  ex i t ed   in  the  C,  D,  F,  G,  I,  K,  L  sequence  p r e v i o u s l y  

d e s c r i b e d .   However,  when  the  ex i t   pocket  downcount  is  c o m p l e t e ,  

the  second  document  is  at  the  image  t r a n s f e r   s t a t i o n ,   c l o s e r   t o  

the  ex i t   t r ay   40.  Thus  the  f a s t e r   way  to  exi t   the  two  documents  

is  to  open  the  exi t   gate  34  and  s h i f t   the  ex i t   d i v e r t e r   38  so  t h a t  

the  fo l lowing   sequence  o c c u r s :  



Second  O r i g i n a l  -   proceeds   d i r e c t l y   through  t h e  

D,  G,  H  sequence  to  the  ex i t   t r ay   40.  

F i r s t   O r i g i n a l  -   on  being  ex i t ed   from  s t o r a g e  

(K,  L)  r e t u r n s   (D)  to  the  ga lss   18  at  the  image 

t r a n s f e r   s t a t i o n   and  then  moved  through  the  D,  G,  H 

sequence  to  the  t r ay   40. 

The  immedia te ly   above  sequences  r e s u l t   in  r eve r sed   p a i r s  

(e.g.  2,  1,  4,  3,  6,  5,  e t c . )   at  the  ex i t   t r ay   40.  If  t h i s   is  n o t  

a c c e p t a b l e ,   then  the  proper   order   can  be  e s t a b l i s h e d   by  use  of  an 

a d d i t i o n a l   h a l f - r e v o l u t i o n   of  the  r e c i r c u l a t i o n   loop,  at  the  c o s t  

of  the  time  delay  involved .   For  t h i s   purpose  the  d i v e r t e r   38 

f i r s t   causes  t u rna round   of  the  second  o r i g i n a l   to  the  s t o r a g e  

s t a t i o n ,   while  the  f i r s t   o r i g i n a l   is  r e t u r n e d   back  to  the  image 

t r a n s f e r   s t a t i o n .   T h e r e a f t e r   the  f i r s t   and  second  o r i g i n a l s   c an  

be  ex i t ed   s e r i a l l y   as  above  d e s c r i b e d .  

Duplex  O r i g i n a l / S i m p l e x   Copy  (No  J a m s )  -   A  document  h a v i n g  

images  on  both  s ides   is  run  through  the  r e c i r c u l a t i o n   loop  t w i c e ,  

the  second  time  i n v e r t e d   and  with  the  former  leading   edge  becoming 

the  t r a i l i n g   edge.  The  A,  B,  C,  D,  F,  G,  I  sequence  is  f o l l o w e d  

in  d e l i v e r i n g   the  o r i g i n a l   to  the  s to rage   s t a t i o n   a f t e r   imag ing .  

The  o r i g i n a l   is  not  held  at  the  s to rage   s t a t i o n   but  r e tu rned   t o  

the  ent ry   t r ay   24 :  

N.  Pass  Through  for  Duplex -   the  d i v e r t e r   44  i s  

p o s i t i o n e d   so  t h a t   when  the  document  passes   the  s t o r a g e  

gate  36  i t   goes  d i r e c t l y   out  to  the  t r ay   24,  i n  

which  l o c a t i o n   i t   has  the  de s i r ed   i n v e r t e d   and  e d g e -  



reversed   p o s i t i o n .   It  may  be  fed  again  a u t o m a t i c a l l y  

as  by  an  element  (not  shown)  which  impels  the  l e a d i n g  

edge  into  the  feed  mechanism.  A l t e r n a t i v e l y   t h e  

ope ra to r   may  simply  r e a l i g n   (C)  and  feed  the  o r i g i n a l  

back  through  the  D,  F,  G,  H  sequence  in  which  i t  

ends  in  the  ex i t   t ray   40. 

Simplex  O r i g i n a l / D u p l e x   Copy  (Paper  Path  Jam  During  Imaging 

of  1st  or  2nd  M a s t e r )  -   A  copy  paper  jam  during  imaging  of  a  f i r s t  

simplex  o r i g i n a l   used  in  making  duplex  copies   r e q u i r e s   c o r r e c t i v e  

ac t ion   based  only  on  t ha t   o r i g i n a l   alone.   If  the  jam  o c c u r s  

before   the  f i n a l   exposure  of  the  f i r s t   simplex  o r i g i n a l ,   t h a t  

document  is  simply  held  at  the  image  s t a t i o n .   Thus  a f t e r   the  jam 

is  c l e a r ed ,   image  t r a n s f e r   for  the  f i r s t   side  of  the  duplex  copy 

can  be  c a r r i e d   out  u n t i l   the  des i r ed   number  of  c o p i e s  a r e   in  t h e  

duplex  bin.  If  the  f i r s t   simplex  o r i g i n a l   has  been  imaged  t h e  

de s i r ed   number  of  times  but  a  jam  occurs  during  runout  of  t h e  

copies ,   a  d i f f e r e n t   procedure   is  fol lowed  because  the  second 

simplex  o r i g i n a l   is  made  a v a i l a b l e   at  the  image  s t a t i o n   during  t h e  

runout   i n t e r v a l .   Therefore   the  second  simplex  o r i g i n a l   is  imaged 

u n t i l   the  duplex  bin  is  emptied.   The  needed  c o r r e c t i v e   number  o f  

copies   can  then  be  made  by  r e t u r n i n g   the  f i r s t   o r i g i n a l   to  t h e  

image  s t a t i o n ,   sending  the  needed  number  of  copies   to  the  dup lex  

bin,  and  then  p l a c i n g   the  second  duplex  o r i g i n a l   at  the  image 

s t a t i o n   and  copying  on  the  reverse   s ide.   A l t e r n a t i v e l y ,   b e c a u s e  

some  c o l l a t o r s   have  a  tu rnaround   device  (or  a  tu rnaround   d e v i c e  

can  be  added)  the  copies  of  the  r eve r se   side  may  be  made  f i r s t ,  

drawing  paper  from  the  feed  bin  i n s t ead   of  the  duplex  bin.  The 

f i r s t   o r i g i n a l   can  then  be  r e tu rned   to  the  image  s t a t i o n ,   t h e  

obverse  copies  added,  and  each  document  turned  around  in  t h e  

c o l l a t o r   or  before   reaching  the  exi t   t r a y .  



A  jam  during  imaging  of  a  second  o r i g i n a l   also  r e q u i r e s   r e -  

imaging,   in  a  v a r i a b l e   amount  dependent   upon  the  number  of  c o p i e s  

l o s t ,   of  both  the  simplex  o r i g i n a l s ,   and  t h i s   wi l l   be  d e s c r i b e d   i n  

more  d e t a i l .   The  sequences   are  c o n v e n i e n t l y   subd iv ided   into  p r e -  

jam,  jam  and  pos t - j am  i n t e r v a l s .   In  the  time  span  p r i o r   to  t h e  

jam,  the  f i r s t   o r i g i n a l   is  imaged  and  then  s t o r ed ,   i n  t h e   A,  B,  C, 

D,  F,  G,  I,  J  sequence.   Af ter   imaging  of  the  f i r s t   o r i g i n a l   t h e  

second  o r i g i n a l   goes  in to   the  C,  D,  F  sequence.   With  the  s e c o n d  

o r i g i n a l   on  the  document  g l a s s   18  i t   is  assumed  t h a t   some  a r b i t r a r y  

number  of  copies  have  been  made  when  a  jam  occurs .   At  t h i s   p o i n t  

in  time  the  "jam"  c o n d i t i o n   is  i n d i c a t e d   at  the  same  time  "Drum 

Down  Count  Not  Complete"  e x i s t s ,   a l though  the  o p e r a t o r   may  b e  -  

p rov ided   with  an  i n d i c a t i o n   of  the  number  of  (duplex)  c o p i e s  

d e l i v e r e d   to  the  e x i t   p o c k e t .  

Jam  in  copy  documen t s  -   The  occur rence   of  a  jam  with  some 

duplex  copies  s a f e ly   in  the  ex i t   pocket   58  and  an  i n d e t e r m i n a t e  

number  of  copies  in  the  paper  path  p r i o r   to  the  jam,  or  in  t h e  

duplex  s torage   bin  56,  f i r s t   r e q u i r e s   c l ea r ance   of  the  jam.  I t   i s  

assumed  tha t   the  "Drum  Down  Count  Not  Complete"  c o n d i t i o n   e x i s t s ,  

a l though   even  if  a l l   copies   had  been  made  some  might  have  been  

r ende red   unusable  by  the  jam  c o n d i t i o n .   Then  the  o p e r a t o r   c o r r e c t s  

the  sequence,  as  f o l l o w s :  

O.  Path  Jam  Cleared ,   Downcounter  Adjusted  A u t o -  

m a t i c a l l y  -   the  paper  in  the  system  path   ( i . e .   t h o s e  

copies   not  in  the  duplex  bin  or  ex i t   pocket)   is  ex  

t r a c t e d   as  the  jam  is  c l e a r e d .   Salvage  of  imcomple te  

copies   r e q u i r e s   e x c e s s i v e   hand l ing   and  c o m p u t a t i o n  

time  as  well  as  i n t r o d u c i n g   unwanted  complex i ty   i n t o  



the  c l ea rance   p rocedure .   The  downcounter  a u t o m a t i c a l l y  

e s t a b l i s h e s   the  number  of  r ep l en i shmen t   copies  needed  

to  complete  the  des i r ed   t o t a l .   This  q u a n t i t y   may  be 

e s t a b l i s h e d ,   e i t h e r   immedia te ly   upon  jam  c l ea r ance   i f  

the  number  of  copies  in  t h e  d u p l e x   bin  or  e x i t  

pocket   have  been  counted,   or  l a t e r   when  an  i n a d e q u a t e  

number  of  copies  have  reached  the  ex i t   pocket .   The 

o p e r a t o r   may  also  r e s e t  t h e   downcounter  to  a  new 

number  to  give  the  des i r ed   f i n a l   t o t a l .  

P.  Machine  S t a r t   Button  Pushed  -   r e s t a r t i n g   o f  

the  copie r   in  th i s   mode,  with  the  two  simplex  o r i g i n a l s  

at  d i f f e r e n t   p o s i t i o n s ,   unde r t akes   the  p o s t - j a m  

sequence  for  duplex  copies  of  simplex  o r i g i n a l s .  

P o s t - J a m   Sequence  -   Imaging  of  the  second  simplex  o r i g i n a l   i s  

recommenced  and  cont inued  u n t i l   the  duplex  bin  is  emptied  u n l e s s  

the re   were  no  copies  remaining  in  the  duplex  bin.  Then  the  f i r s t  

simplex  o r i g i n a l   is  r e c i r c u l a t e d   back  to  the  image  s t a t i o n   from 

the  s to rage   phase  (J),  f i r s t   being  ex i t ed   from  s to rage   (K). 

C o n c u r r e n t l y ,   the  second  simplex  o r i g i n a l   is  exi ted   (G)  to  t h e  

s to rage   s t a t i o n   (I,  J)  from  the  imaging  phase  (F),  a l though  t h e  

drum  downcount  is  not  complete.   Thus  the  copying  can  recommence 

with  the  f i r s t   simplex  o r i g i n a l   at  the  image  t r a n s f e r   s t a t i o n   and 

the  second  simplex  o r i g i n a l   at  the  s torage   s t a t i o n .   A l t e r n a t i v e l y ,  

with  a  t u rna round   device  in  the  copy  document  hand le r ,   the  p r o c e d u r e  

of  keeping  the  second  simplex  o r i g i n a l   at  the  image  s t a t i o n   and 

copying  the  reverse   side  of  copy  documents  from  the  paper  b i n  

f i r s t ,   followed  by  copying  of  the  obverse  and  subsequent   t u r n a r o u n d ,  

can  be  u t i l i z e d   at  t h i s   t i m e .  



When  the  f i r s t   simplex  o r i g i n a l   has  been  imaged  the  d e s i r e d  

number  of  t imes  for  the  "Drum  Down  Count  Complete"  c o n d i t i o n ,   i t  

again  is  moved  to  s to rage   (I,  J) ,   and  held  while  the  second  s i m p l e x  

o r i g i n a l   is  r e t u r n e d   to  the  image  t r a n s f e r   p o s i t i o n   (K,  L,  D).  

When  the  second  simplex  o r i g i n a l   has  been  imaged  the  d e s i r e d  

a d j u s t e d   number  of  t imes  and  the  "Exit  Pocket  Down  Count  Comple te"  

c o n d i t i o n   met,  the  two  simplex  o r i g i n a l s   are  e x i t e d ,   with  t h e  

f i r s t   s implex  o r i g i n a l   being  fed  out  f i r s t   (K,  L,  D,  G,  H)  w h i l e  

the  second  simplex  o r i g i n a l   is  r e t u r n e d   pas t   the  s to rage   s t a t i o n  

(G,  I,  J)  be fore   fo l lowing   the  same  e x i t i n g   sequence  (K,  L,  D,  G, 

H). 

Duplex  O r i g i n a l / D u p l e x   Copy  (Jam  on  Imaging  of  Second  M a s t e r ) -  

As  in  the  example  above,  a  copy  document  jam  a f t e r   complet ion  o f  

imaging  of  the  f i r s t   side  of  a  duplex  o r i g i n a l   or  during  imag ing  

of  the  second  side  of  a  duplex  o r i g i n a l   i n t r o d u c e s   more  complex 

problems  than  i f   the  jam  occurs  p r i o r   to  comple t ion   of  imaging  t h e  

f i r s t   s ide .   The  more  d i f f i c u l t   p rocedure   is  thus  desc r ibed   h e r e -  

a f t e r ,   i t   being  assumed  t ha t   the  f i r s t   duplex  o r i g i n a l   side  h a s  

been  fed,  copied  and  r e t u rned   for  complet ion  of  duplex ing   to  t h e  

en t ry   side  via  the  sequence  A,  B,  C,  D,  F,  G,  I,  N  and  back  f o r  

a l ignment   at  C.  The  second  duplex  o r i g i n a l   side  can  then  be  

advanced  to  imaging  (C,  D,  F),  at  which  po in t   a  jam  is  assumed  t o  

occur  in  the  copy  document  path.   The  jam  p rocedure   is  then  a s  

p r e v i o u s l y   d e s c r i b e d   (phases  0  and  P),  with  d i s c a r d   of  waste  and  

incomple te   copies .   When  the  copier   r e s t a r t s ,   the  copying  of  t h e  

second  side  of  o r i g i n a l   is  c a r r i e d   out  u n t i l   the  duplex  bin  i s  

emptied.   The  o r i g i n a l   is  then  r e t u r n e d   (G,  I,  N)  and  is  r e c e i v e d  

by  the  o p e r a t o r   in  the  o r i g i n a l   ( f i r s t   side)  p o s i t i o n   to  e n a b l e  

the  subsequent   au tomat ic   complet ion  of  the  run  to  make  up  the  l o s s  

in  the  jam.  



Assuming  t h a t   no  f u r t h e r   jams  occur,   the  o r i g i n a l   is  a g a i n  

passed  twice  in to   the  machine  in  the  sequence  C,  D,  F,  G,  I,  N, 

being  r e t u r n e d   to  the  en t ry   t r ay   24  both  t imes .   Af ter   a l l   c o p i e s  

are  made  the  o p e r a t o r   can  simply  t r a n s f e r   the  o r i g i n a l   from  t h e  

en t ry   t r ay   to  the  ex i t   t r ay .   A l t e r n a t i v e l y ,   the  o r i g i n a l   can  be 

fed  through  one  f i n a l   time  in  a  "No  Copy"  mode  to  pass  d i r e c t l y  

ac ross   the  document  g lass   to  the  ex i t   t r ay   i n  a   sequence  C,  D,  G, 

H.  The  imaging  step  is  bypassed  because  the  "Exit  Pocket  Down 

Count  Complete"  c o n d i t i o n   is  s a t i s f i e d .  

SADF  Jam  (Exit   Pocket  Down  Count  Comple t e )  -   In  the  e v e n t  

t h a t   a  master  document  jam  a r i s e s   but  copies  have  been  made  c o r -  

r e c t l y ,   the  o p e r a t o r   need  only  remove  the  o r i g i n a l   and  place  i t   i n  

the  ex i t   t r ay   40,  as  shown  by  phase  D. 

Fig.  4  shows  an  embodiment  of  the  o r i g i n a l   document  t r a n s p o r t  

system  in  which  the  ex i t   t r ay   100  is  p o s i t i o n e d   on  the  same  s i d e  

as  the  en t ry   t r ay   24.  Apart  from  t h i s   d i f f e r e n c e ,   the  only  o t h e r  

d i f f e r e n c e   between  the  Fig.  1  and  Fig.  4  systems  is  tha t   in  t h e  

Fig.  4  system,  d i v e r t e r   38  is  f ixed  and  only  d i v e r t e r   44  is  movable 

to  s e l e c t   the  document  path.   With  the  Fig.  4  system,  the  o p e r a t i o n s  

d e s c r i b e d   with  r e f e r e n c e   to  Fig.  2  are  i d e n t i c a l   except  tha t   i n  

order  to  e j e c t   a  document,  d i v e r t e r   44  is  set  to  the  p o s i t i o n   a s  

shown  so  t h a t   the  document  passes   d i r e c t l y   from  the  s torage   s e c t i o n  

to  the  ex i t   t r a y .  



1.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  for  an  e l e c t r o p h o t o -  

graphic   copier   comprising.  means  (28,  29)   for  t r a n s p o r t i n g   o r i g i n a l  

documents  round  a  c losed   path  through  an  imaging  s t a t i o n   (18) 

which  i nc ludes   ga t ing   means  (34)  movable  into  t h e - p a t h   to  l o c a t e   a  

document  in  p o s i t i o n   for  imaging,  an  en t ry   t r ay   (24)  a r ranged   t o  

r ece ive   documents  to  be  t r a n s p o r t e d   and  to  d i r e c t   them  in to   t h e  

path ,   a  f i r s t   d i v e r t e r   device  (38)  movable  between  a  p o s i t i o n  

ad j acen t   the  path  to  main ta in   documents  in  the  path  and  a  p o s i t i o n  

i n t e r c e p t i n g   the  path  to  d i v e r t   documents  t he re f rom  towards  an  

e x i t   t r ay   (40),  c h a r a c t e r i s e d   in  t h a t   said  path  passes   th rough   a  

s to rage   s t a t i o n   into  which  documents  in  the  path  pass  in  f a c e -  

i n v e r t e d   o r i e n t a t i o n   with  r e s p e c t   to  t h e i r   o r i e n t a t i o n   at  t h e  

imaging  s t a t i o n ,   said  s to rage   s t a t i o n   i n c l u d i n g   ga t ing   means  (36) 

movable  into  t h e  p a t h   to  l oca t e   a  document  t h e r e i n   at  a  f i x e d  

s to rage   p o s i t i o n .  

2.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  as  claimed  in  c l a i m  

1  in  which  the  t r a n s p o r t i n g   means  comprises  a  be l t   d r ive   s y s t e m  

d e f i n i n g   two  s t r a i g h t   p a r a l l e l   runs,   c h a r a c t e r i s e d   in  t h a t   t h e  

imaging  and  s to rage   s t a t i o n s   are  p o s i t i o n e d   at  r e s p e c t i v e   ones  o f  

the  r u n s .  

3.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  as  claimed  in  c l a i m  

2  c h a r a c t e r i s e d   in  t h a t   the  f i r s t   d i v e r t e r   device ,   when  in  t h e  

ad j acen t   p o s i t i o n ,   is  a r ranged  to  d i r e c t   documents  in  a  c u r v e  
between  a  f i r s t   ad j acen t   end  of  both  r u n s .  



4.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  as  claimed  in  c l a i m  

3  f u r t h e r   c h a r a c t e r i s e d   by  a  second  d i v e r t e r   device  (44)  p o s i t i o n e d  

a d j a c e n t   the  path  to  d i r e c t   documents  in  a  curve  between  a  second  

a d j a c e n t   end  of  both  runs  o p p o s i t e   said  f i r s t   ad jacen t   end .  

5.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  as  claimed  in  c l a i m  

4  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   said  second  d i v e r t e r   device  i s  

movable  between  i t s   p o s i t i o n   a d j a c e n t   the  path  and  a  p o s i t i o n  

i n t e r c e p t i n g   the  path  to  d i v e r t   documents  the re f rom  towards  t h e  

en t ry   t r a y .  

6.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  as  claimed  in  c l a i m  

5  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   said  entry  t ray   and  second  d i v e r t e r  

device  are  l oca t ed ,   with  r e s p e c t   to  a  f ixed  d i r e c t i o n   of  movement 

of  documents  round  the  path ,   at  a  p o s i t i o n   subsequent   to  t h e  

s to rage   s t a t i o n   and  before   the  imaging  s t a t i o n   and  the  f i r s t  

d i v e r t e r   device  and  ex i t   t ray   are  l oca ted   at  a  p o s i t i o n   s u b s e q u e n t  

to  the  imaging  s t a t i o n   and  before   the  s torage  s t a t i o n .  

7.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  as  claimed  in  c l a i m  

4  c h a r a c t e r i s e d   in  tha t   said  en t ry   t r ay ,   said  ex i t   t ray   and  s a i d  

f i r s t   d i v e r t e r   device  are  l oca t ed   ad jacen t   said  f i r s t   ad jacen t   end 

of  both  r u n s .  

8.  An  o r i g i n a l   document  t r a n s p o r t   mechanism  as  claimed  in  any  o f  

the  p rev ious   claims  f u r t h e r   c h a r a c t e r i s e d   by  con t ro l   means  c o u p l e d  

to  con t ro l   the  gat ing  means  and  the,  or  each,  d i v e r t e r   device  such  

t h a t   a  document  is  held  at  the  s torage   s t a t i o n   whi l s t   a  s u b s e q u e n t l y  

fed  document  is  held  at  the  imaging  s t a t i o n .  
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